The default-mode network (DMN) consists of a set of brain areas preferentially activated during internally focused tasks. We used functional magnetic resonance imaging (fMRI) to study the DMN in bipolar mania and acute schizophrenia. Participants comprised 17 patients with bipolar disorder (BD), 14 patients with schizophrenia (SZ) and 15 normal controls (NC), who underwent 10-min resting fMRI scans. The DMN was extracted using independent component analysis and template-matching; spatial extent and timecourse were examined. Both patient groups showed reduced DMN connectivity in the medial prefrontal cortex (mPFC) (BD: x = − 2, y = 54, z = − 12; SZ: x =−2, y = 22, z = 18). BD subjects showed abnormal recruitment of parietal cortex (correlated with mania severity) while SZ subjects showed greater recruitment of the frontopolar cortex/ basal ganglia. Both groups had significantly higher frequency fluctuations than controls. We found ventral mPFC abnormalities in BD and dorsal mPFC abnormalities in SZ. The higher frequency of BOLD signal oscillations observed in patients suggests abnormal functional organization of circuits in both disorders. Further studies are needed to determine how these abnormalities are related to specific symptoms of each condition.
Introduction
Multiple positron emission tomography and functional magnetic resonance imaging (fMRI) studies have identified brain areas that are preferentially active in the absence of goal-directed activity and deactivate during the performance of sensorimotor or cognitive tasks (Fox et al., 2005; Greicius et al., 2004 Greicius et al., , 2003 Shulman et al., 1997) . These areas, including the lateral and medial parietal cortex, medial prefrontal cortex (PFC), and hippocampus, show synchronous activity patterns and have been called the default-mode network (DMN). Because these brain areas are implicated in "internally focused tasks" (Buckner et al., 2008) , the DMN is hypothesized to subserve ongoing, or default, functions of the brain such as self-referential mental activity and autobiographic memory retrieval (Damoiseaux et al., 2006; Gusnard and Raichle, 2001) .
One useful approach for studying brain activity in the absence of cognitive or emotional tasks is independent component analysis (ICA), which resolves data signals into maximally independent sources. This approach is similar to that used to resolve the voices of multiple individuals, as well as random noise, in a tape-recorded conversation.
When applied to functional MRI (fMRI) data, ICA can detect signal changes due to motion or other artifacts, as well as neuronal activity (van de Ven et al., 2004) . ICA produces spatial maps (components) within which voxels with stronger contributions to the component have increasingly similar blood oxygen level dependent (BOLD) signal timecourses. Application of ICA to fMRI datasets readily detects the DMN (Greicius et al., 2003) , as well as several other neuronal networks (visual association, auditory, and sensory-motor) with characteristic low-frequency BOLD signal fluctuations (Beckmann et al., 2005) . Detection of these biologically meaningful networks is particularly compelling because ICA examines BOLD signal coherence without prior assumptions about brain function. Studies using region of interest based approaches have confirmed and extended these findings in humans and primates, and indicate that there is a rich landscape of ongoing brain activity even "at rest" (Vincent et al., 2007) .
Large scale neuronal networks with characteristic low-frequency BOLD signal fluctuations such as the DMN are of interest in psychiatry for two reasons: one can study neuronal connectivity in psychiatric illness by examining the spatial integrity of these networks; and one can probe the contribution of specific networks to psychopathology by examining BOLD signal fluctuations in each network. Both are relevant to research in bipolar disorder and schizophrenia, two common and debilitating psychiatric conditions characterized by white matter abnormalities and disrupted signaling across large scale neuronal networks (Kubicki et al., 2007; Hasler et al., 2006; Mohamed et al., Psychiatry Research: Neuroimaging 183 (2010) 59-68 
